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Historical roots of entrepreneurship-facilitating culture and
innovation activity: an analysis for German regions
Michael Fritscha , Martin Obschonkab and Michael Wyrwichc
ABSTRACT
There is a research gap with respect to understanding the role of cultural attitudes in favour of entrepreneurial activity for
actual start-up behaviour. The paper combines historical self-employment data with a psychological measure for
entrepreneurial attitudes. The results reveal a positive relationship between the historical level of self-employment in a
region and the presence of people with an entrepreneurial personality structure today. This measure is positively related
not only to the level of new business formation but also to the amount of innovation activity.
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INTRODUCTION
Several recent empirical studies have found pronounced
persistence of regional levels of entrepreneurial activity
over longer periods of time.1 In the case of Germany,
Fritsch and Wyrwich (2014, 2017, 2019) ﬁnd that regions
with higher levels of self-employment in the 1920s also
have higher levels of new business formation today. The
multiple disruptive shocks that impacted Germany in the
period of these analyses clearly exclude an explanation
that builds on persistence of the regional determinants of
self-employment and new business formation. This paper
argues and presents evidence showing that historical differ-
ences in self-employment may lead to the prevalence of cul-
tural attitudes in favour of entrepreneurship that has a
positive effect on rates of new ﬁrm formation today.
We extend earlier work (e.g., Fritsch & Wyrwich,
2014; Huggins & Thompson, 2017; Minniti, 2005) in sev-
eral ways. First, we introduce a psychological measure of
cultural attitudes in favour of entrepreneurship – the
entrepreneurial personality ﬁt of the today’s local popu-
lation – and investigate its link to current levels of new
business formation. Second, we analyze the two-stage
relationship between historical entrepreneurship, the entre-
preneurial personality ﬁt of the local population, and the
level of entrepreneurial activity today. Third, we examine
the link between historical entrepreneurship, cultural atti-
tudes in favour of entrepreneurship and innovation activity.
We ﬁnd a signiﬁcant positive relationship between the
levels of historical self-employment in a region and the
entrepreneurial personality ﬁt of the local population.
This indicates that areas with high historical levels of
self-employment are marked by cultural attitudes in favour
of entrepreneurship today. Based on this observation, we
show that variation in the average entrepreneurial personal-
ity ﬁt across regions that is due to historical differences in
self-employment has a positive effect on current levels of
new business formation. Moreover, our analyses reveal a
similar two-stage link for innovation activity.
The paper is structured as follows. The next section
overviews the relationship between historical roots of entre-
preneurship and entrepreneurship-facilitating local con-
ditions. The third section introduces the empirical
strategy. Results are reported in the fourth and ﬁfth sec-
tions. The ﬁnal section discusses limitations, offers con-
clusions and suggests avenues for further research.
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CONCEPTUAL FRAMEWORK
Self-perpetuation of regional entrepreneurship
and the emergence of cultural attitude
One important cultural driving force of entrepreneurship is
the social legitimacy of entrepreneurs and their activities
(Etzioni, 1987). Empirical research has revealed pro-
nounced regional differences of this kind of social (Kibler,
Kautonen, & Fink, 2014), as well as of the local public atti-
tude to entrepreneurship (Westlund, Larsson, & Olsson,
2014). This social acceptance also implies a low stigma of
failure and lower psychological costs (fear of failure) of
starting a ﬁrm (e.g., Wyrwich, Stuetzer, & Sternberg,
2016, 2018). Variation in social acceptance of entrepre-
neurship is also the narrative for explaining differences in
regional entrepreneurship in case study-based research
(e.g., Chinitz, 1961; Saxenian, 1994).
The acceptance of entrepreneurship within a society can
be regarded as part of the informal institutions of a commu-
nity, which is deﬁned as codes of conduct as well as norms
and values (North, 1994). Informal institutions are the
building blocks of ‘culture’. According to Williamson
(2000), culture belongs to the level of social structure that
is deeply embedded in a population and that tends to
change very slowly over long periods of time. Another
element of an entrepreneurial culture is social capital such
as the presence of entrepreneurship-facilitating network
relationships (Westlund et al., 2014).
According to a widespread belief, there is a pronounced
effect of the number of entrepreneurial role models in a
region on the level of acceptance or legitimacy of entrepre-
neurship (Andersson & Koster, 2011; Arenius & Minniti,
2005; Minniti, 2005). The main idea behind this hypoth-
esis is that an individual’s perception of entrepreneurship,
his or her cognitive representation, is shaped by observing
entrepreneurial role models in his or her social environ-
ment. This supposedly enhances the social acceptance of
entrepreneurial lifestyles, boosts entrepreneurial self-efﬁ-
cacy beliefs and increases the propensity of adopting entre-
preneurial behaviour. Furthermore, entrepreneurs in the
local environment provide opportunities to observe and
learn about entrepreneurial tasks (e.g., Bosma, Hessels,
Schutjens, van Praag, & Verheul, 2012; Minniti, 2005;
Nanda & Sørenson, 2010). Observing successful entrepre-
neurs provides potential entrepreneurs with examples of
how to organize resources and activities and can lead to
increased self-conﬁdence in the sense of ‘if they can do it,
I can, too’ (Sorenson & Audia, 2000, p. 443).
In this way, factual entrepreneurship, that is, visible
entrepreneurial activity in a region, creates a perceptual
non-pecuniary externality that spurs additional start-up
activity and makes entrepreneurship self-reinforcing. Fur-
thermore, individuals who observe successful entrepreneurs
among their peers may perceive entrepreneurship as a
favourable career option (for a detailed exposition of this
argument, see Fornahl, 2003). Hence, people in regions
characterized by a widespread positive attitude towards
entrepreneurial activities may be more likely to perceive
entrepreneurship as a viable career option and to start
their own business. A self-perpetuating effect of high levels
of new business formation in a region stems from the fact
that most new ventures remain rather small (Schindele &
Weyh, 2011). Hence, high levels of start-ups in a region
lead to large shares of small business employment and a
high density of entrepreneurial role models. Since small
ﬁrms have been found to be a fertile seedbed for future
entrepreneurs, large shares of small business employment
due to high levels of new business formation today may
lead to correspondingly high levels of entrepreneurship in
the future (Elfenbein, Hamilton, & Zenger, 2010; Parker,
2009).
A further self-perpetuating effect of high levels of new
business formation in a region can emerge if the newcomers
create additional entrepreneurial opportunities that induce
further start-ups. Empirical evidence suggests that persist-
ence of start-up rates is stronger in high-entrepreneurship
areas (Andersson & Koster, 2011; Fritsch & Wyrwich,
2014). This suggests that new business formation and
entrepreneurial role models accelerate future entrepreneur-
ship, particularly in areas with high levels of entrepreneur-
ship due to the aforementioned mechanisms of self-
perpetuation.
Minniti (2005) provides a theoretical model that, based
on the above-mentioned regional role-model effects,
explains why regions with initially similar characteristics
may end up with different levels of entrepreneurial activity.
In this model, chance events at the outset of such a process
may induce entrepreneurial choice among individuals that
leads to different levels of regional entrepreneurship. In
historical terms, one could also think of certain natural con-
ditions and institutional shocks that inﬂuence the emer-
gence of entrepreneurship (Sorenson, 2017). The
presence of entrepreneurial role models in the social
environment reduces ambiguity for potential entrepreneurs
and may help them acquire necessary information and
entrepreneurial skills. In Minniti’s model, this self-reinfor-
cing effect of entrepreneurship depends critically on the
ability of individuals ‘to observe someone else’s behaviour
and the consequences of it’ (Minniti, 2005, p. 5). Another
mechanism contributing to self-perpetuation of regional
levels of new business formation and self-employment is
intergenerational transmission of entrepreneurial values
(e.g., Laspita, Breugst, Heblich, & Patzelt, 2012; Niitty-
kangas & Tervo, 2005).
Based on the mechanisms described above, past entre-
preneurship fosters the self-perpetuation of entrepreneur-
ship via promoting cultural attitudes among the local
population, which are more predisposing to entrepreneur-
ship.2 Such attitudes can be also regarded a proxy for the
prevalence of entrepreneurship-facilitating regional
conditions.
The personality proﬁle as an element of an
entrepreneurial culture
Adapting a famous phrase from Hofstede, Beugelsdijk
(2007, p. 190) talks about ‘a positive collective
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programming of the mind’ in favour of entrepreneurship
within a certain population. Other researchers refer to an
aggregate psychological trait in favour of entrepreneurial
activity (Freytag & Thurik, 2007). This can be regarded
as entrepreneurship-facilitating personality characteristics
among the population (see also Davidsson, 1995; Davids-
son & Wiklund, 1997). This conceptualization follows the
logic of a trait psychology approach to culture (Hofstede &
McCrae, 2004; McCrae, 2001). This approach has deliv-
ered promising and replicated results in entrepreneurship
research concerned with the origin and effects of regional
differences in entrepreneurship (Obschonka, Schmitt-
Rodermund, Silbereisen, Gosling, & Potter, 2013, 2015,
2016; Stuetzer et al., 2016, 2017). In essence, there are cer-
tain psychological traits that are positively related to cul-
tural attitudes, which are predisposing entrepreneurial
behaviour (Huggins & Thompson, 2017).
At the individual level, research often reveals that entre-
preneurs score relatively high on the Big Five personality
traits ‘extraversion’, ‘conscientiousness’ and ‘openness’ but
score relatively low on ‘agreeableness’ and ‘neuroticism’
(Caliendo, Fossen, & Kritikos, 2014; John, Naumann, &
Soto, 2008; Zhao & Seibert, 2006). Combining these
ﬁve traits into an entrepreneurial proﬁle index leads to an
intra-individual entrepreneurial Big Five proﬁle (entrepre-
neurial constellation of Big Five traits within the individ-
ual) that indeed predicts entrepreneurial skill growth,
motivation, self-identity, intention and behaviour at the
individual level (Obschonka & Stuetzer, 2017; Schmitt-
Rodermund, 2004). Thus, the share of people with an
entrepreneurship-prone personality proﬁle in the regional
population or the deviation of the population’s average per-
sonality proﬁle from an ideal entrepreneurial personality
structure is a proxy for psychological traits that are posi-
tively related to entrepreneurship-facilitating cultural
attitudes.
According to Rentfrow, Gosling, and Potter’s (2008)
theory on the emergence, persistence and expression of
regional personality proﬁles, regional differences in the
share of people with an entrepreneurial mindset today
may be explained by social inﬂuence within the region as
people respond, adapt to or become socialized according
to regional norms, attitudes and beliefs. This suggests
that the role model and peer mechanisms of self-perpetu-
ation of entrepreneurship described in the previous section
imply that regions with a high level of entrepreneurship in
the past should have a stronger prevalence of people with an
entrepreneurship-facilitating personality. Furthermore,
people with an entrepreneurial mindset may tend to
migrate to places where the local population has similar
personality characteristics or where they ﬁnd better frame-
work conditions and opportunities for entrepreneurial
endeavours (see also Obschonka et al., 2013, 2015).
Entrepreneurship research on the cultural dimension of
entrepreneurship has mainly focussed on broad cultural
values and dimensions with mixed and often disappoint-
ingly inconsistent results (Hayton & Cacciotti, 2013).
The personality approach based on aggregate regional
values in the entrepreneurial personality proﬁle has several
advantages. It builds on the established trait psychology
approach (Hofstede & McCrae, 2004; McCrae, 2001).
This approach ﬁnds considerable empirical support by
individual-level research regarding the effect of such per-
sonality proﬁles, as well as by results at an aggregate
regional level, that have indicated regional variations of
personality differences in general (Bleidorn et al., 2016;
Rentfrow et al., 2008; Talhelm et al., 2014).
A personality-based approach to entrepreneurship can
help solve (or at least investigate) some of the most pressing
questions in regional entrepreneurship research and prac-
tice such as the reasons for the persistence of regional vari-
ation in entrepreneurial activity (Huggins & Thompson,
2017; Obschonka et al., 2013) or different regions’ reac-
tions during and after major economic crises (Obschonka
et al., 2016). At the regional level of aggregate values of
individual personality scores, research found a similarly
robust link between regional variation in this entrepreneur-
ial personality proﬁle and regional variation in regional
entrepreneurial activity (Obschonka et al., 2013, 2015,
2016).
Hypotheses
We argued that past self-employment fosters the self-per-
petuation of entrepreneurship by triggering cultural atti-
tudes among the local population that are conducive to
entrepreneurial activity. Furthermore, the prevalence of
such attitudes should be strongly correlated with a high
share of people with an entrepreneurship-prone personality
proﬁle. Thus, historical self-employment rates should be
positively related to the prevalence of people with such a
personality structure today. In a second step, the presence
of such people should be positively linked to entrepreneur-
ial activity today. If this two-stage relationship holds, this
indicates that the presence of cultural attitudes in favour
of entrepreneurship is behind the well-established empiri-
cal regularity that past entrepreneurship has a positive long-
run effect on current entrepreneurial rates.
Finally, entrepreneurship in its very core includes beha-
viours such as creativity, recognition of opportunities,
taking initiative, readiness to assume risk and introducing
new ideas, products and services to the market. These
behavioural elements are not only conducive to setting up
one’s own business but also should be particularly relevant
for innovation activity – the process of transforming new
ideas and knowledge into concrete products and services
that are accepted in the marketplace. Thus, the relationship
between historical self-employment and the regional share
of people with an entrepreneurship-prone personality ﬁle
should also positively affect innovation activity.
DATA AND MEASUREMENT
Historical and current levels of entrepreneurship
The indicator for the historical level of entrepreneurship is
the number of self-employed persons in the private sector
divided by the total regional labour force. We use two deﬁ-
nitions of the self-employment rate in 1925. Per the ﬁrst
deﬁnition, we exclude self-employment in agriculture as
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well as homeworkers (Heimgewerbetreibende). Homewor-
kers are omitted in this ﬁrst deﬁnition because homework
can be regarded as a rather marginal form of self-employ-
ment, one that is often characterized by strong economic
dependence on a single customer. We consider it unlikely
that this group of self-employed people and self-employ-
ment in agriculture represents the ‘nucleus’ that drives the
self-perpetuation of entrepreneurship over time (for details,
see Appendix B in the supplemental data online). We test
this conjecture by employing a self-employment rate in
1925 that only comprises homeworkers and self-employed
in agriculture in the denominator.
We also include a measure for science-based historical
self-employment. This is the number of self-employed in
certain industries that may be regarded as being reliant
on academic knowledge3 divided by the workforce. The
rationale behind this strategy is to have an indicator that
disentangles high-quality entrepreneurship which could
be a particularly important source for the self-perpetuation
of entrepreneurship in line with our arguments presented in
section 2.
The historical data are derived from a full-sample cen-
sus conducted in 1925 (Statistik des Deutschen Reichs,
1927). These historical data include detailed information
on the number of employees broken down by gender,
industry (26 industries) and ‘social status’ at the level of
counties (kleinere Verwaltungsbezirke). The variable social
status distinguishes between blue-collar workers, white-
collar employees, self-employed people, homeworkers and
helping family members.
Although the deﬁnition of administrative districts at
that time was considerably different from what is deﬁned
as an administrative district today, it is nevertheless possible
to assign the historical districts to current planning regions.
The spatial framework of our analysis is comprised of the
92 planning regions of Germany,4 which represent func-
tionally integrated spatial units comparable with labour-
market areas in the United States. If a historical district
falls within two or more current planning regions, we
assign employment to the respective planning regions
based on each region’s share of the geographical area.
The information on current levels of new business for-
mation are from the Enterprise Panel of the Center for
European Economic Research (ZEW-Mannheim).
These data are based on information from the largest Ger-
man credit-rating agency (Creditreform). As in the case of
many other data sources on start-ups, these data may not
have complete coverage of solo entrepreneurs. However,
once a ﬁrm is registered, hires employees, requests a bank
loan or conducts reasonable economic activities, even as a
solo entrepreneur, it is included, and its information is
gathered starting from the date the ﬁrm was established.
Hence, many solo entrepreneurs are captured along with
the business founding date. This information is limited
to the set-up of a ﬁrm’s headquarters and does not include
the foundation of branches. Based on these criteria, solo
entrepreneurs who are not covered are likely to be of low
economic signiﬁcance or set up primarily out of necessity
and therefore not suitable for our analysis since it is unlikely
that necessity-driven entrepreneurship is promoted by the
long-term self-perpetuation mechanisms described in the
second section. In our empirical analysis, we use the average
annual number of start-ups formed between 2000 and 2016
per population in working age (in 10,000s) as the main out-
come variable.5
The self-employment rate in 1925 measures the share
of entrepreneurial role models within the total regional
labour force, thereby reﬂecting how widespread self-
employment was at the time. In line with our conceptual-
ization above, we do not regard the historical self-employ-
ment rate as such to be a measure of culture. We rather
argue that any effect of the historical self-employment
rate on current entrepreneurship indicates the prevalence
of cultural attitudes in favour of entrepreneurship. The
reason behind this train of thought is that Germany
faced severe historical shocks over the course of the 20th
century. We argue that these numerous disruptive shocks
largely rule out that persistence of entrepreneurship is dri-
ven by persistence of structural determinants of entrepre-
neurship. Thus, only the alternative channel behind
persistence, namely the local prevalence of entrepreneur-
ship-facilitating attitudes remains as a plausible explanatory
factor of persistence (for details, see Fritsch & Wyrwich,
2017). A measure that should be positively related with
such attitudes, which we employ in the data set is, the aver-
age entrepreneurial personality proﬁle of the local popu-
lation. In the following section, we describe how we
measure this proﬁle empirically.
The entrepreneurial personality proﬁle
In line with earlier research on the entrepreneurial person-
ality proﬁle, we construct an overall indicator for an entre-
preneurial personality ﬁt based on the Big Five personality
traits measured at the individual level (Obschonka & Stuet-
zer, 2017). We use German data from the global Gosling–
Potter Internet project, which collects personality data in a
number of countries (http://www.outofservice.com; see
Rentfrow et al., 2008, for details). Respondents indicated
the extent to which they agreed or disagreed with 44 state-
ments using a ﬁve-point Likert-style rating scale. The data-
base for Germany consists of 73,756 respondents between
2003 and 2015 (Fritsch et al., 2018; Obschonka, Stuetzer,
Rentfrow, Potter, & Gosling, 2017, 2018). Individual
respondents were allocated to a planning region based on
their current residence, speciﬁcally using their ZIP code.
The sample can be regarded as representative for the Ger-
man population (for details, see Appendix A in the sup-
plemental data online).
Our indicator for an entrepreneurial personality proﬁle
measures the deviation from the statistical reference proﬁle
of an entrepreneurial personality structure (highest scores
on extraversion, conscientiousness and openness; lowest
scores on agreeableness and neuroticism). This ﬁxed refer-
ence proﬁle is determined by the outer limits of the single
Big Five traits within an entrepreneurial personality struc-
ture (Obschonka & Stuetzer, 2017). The individual-level
entrepreneurial personality ﬁt is the sum of the squared
deviations of the individual Big Five scores from this
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reference proﬁle (Cronbach & Gleser’s, 1953, D2
measure). The individual values on the proﬁle are then
aggregated to the regional level (average score based on
respondents’ current residence) to achieve the regional
value. This index has a mean of 19.39 (standard
deviation ¼ 0.563) across German planning regions.
Figure 1 shows that there are quite considerable differences
in the population’s entrepreneurial personality proﬁle
across the German planning regions (see Fritsch et al.,
2018, and Figure A1 in Appendix A in the supplemental
data online for a more detailed presentation).
Measures of innovation activity
We use two measures for current regional innovation
activity in our analyses: the number of patents per popu-
lation in working age (in 10,000s) and the share of research
and development (R&D) employees. Patents are taken
from the regional patent database (REGPAT) and are
assigned to the region in which the inventor claims his or
her residence. We have access to information for the period
2000–12. If a patent has more than one inventor, the count
is divided by the number of inventors, and each inventor is
assigned his or her share of the patent. Data on the share of
R&D employees are from German Employment Statistics,
which cover all employees subject to compulsory social
insurance contributions (Spengler, 2008). R&D employees
are deﬁned as those with tertiary degrees working as engin-
eers or natural scientists. We have access to information for
the period 2000–14.
Further information is from different sources, particu-
larly the 1925 Census and other publications from the Stat-
istical Ofﬁces. Our indicator for the historical regional
knowledge base is the presence of higher education insti-
tutions that existed already in the 19th century. We dis-
tinguish between ‘classical’ universities, technical
universities and higher commercial schools (Hoehere
Gewerbeschulen).6 We form three distance-based measures
indicating the minimum distance to a region hosting a
Figure 1. Regional distribution of the entrepreneurial personality proﬁle in Germany.
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classical university or technical university. We also consider
higher commercial schools. The indicator is set to zero if
the region hosted a respective higher education institution.
Classical universities, technical universities and higher
commercial schools represent the regional knowledge
base, which, according to the knowledge-spillover theory
of entrepreneurship (Acs, Braunerhjelm, Audretsch, &
Carlsson, 2009), may stimulate regional new business for-
mation. Since knowledge is typically regionally bounded,
distance to these historical knowledge centres should
matter.
Controls
Because German federal states are an important level of
policy-making, we include dummy variables for federal
states in all models to control for their inﬂuence. Popu-
lation density, in turn, is supposed to account for a variety
of factors such as agglomeration economies, wages and land
prices, which are closely correlated with population density.
The employment share of manufacturing controls for
the sectoral structure of the regional economy. For these
variables, we use the values for 1925 in the main models
and not a more current period in order to minimize con-
cerns that these controls could directly inﬂuence the level
of new business formation in the period 2000–16. We
also provide robustness checks with current controls. How-
ever, it should be noted that most of the historical control
variables show high correlations with current values
(Fritsch & Wyrwich, 2018). Table A1 in Appendix A in
the supplemental data online summarizes the deﬁnition
of variables; Table A2 provides descriptive statistics; and
Table A3 shows correlations between variables.
RESULTS
Historical self-employment, entrepreneurial
personality proﬁle and new business formation
today
Comparing the historical self-employment rate without
including agriculture and homework to the regional level
of new business formation in the period 2000–16 reveals
a pronounced positive relationship (Table 1, columns I
and II).7 The self-employment rate in science-based indus-
tries is also positively related to the overall level of new
business formation today (Table 1, column III).
The relationship between current levels of new business
formation and the share of homeworkers and self-
employed people in agriculture in 1925 is, however, nega-
tive (Table 1, columns V and VI). These different results
for the two versions of the self-employment rate clearly
indicate that homeworkers and self-employed in agricul-
ture are not relevant for the self-perpetuation of entrepre-
neurship. The reason for the non-signiﬁcance of
homeworkers could be that most of them were more or
less dependent on a single main customer and did not per-
form many of the tasks, such as marketing, management
etc., that characterize entrepreneurship. The non-signiﬁ-
cance of historical self-employment in agriculture conﬁrms
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special case with regard to their business model, as well as
their qualiﬁcations and abilities, that differs considerably
from entrepreneurship in other sectors.
In line with ﬁndings documented in previous research
(Fritsch &Wyrwich, 2014, 2017), we ﬁnd that the positive
relationship between the narrowly deﬁned self-employ-
ment rates and current levels of new business formation
is rather robust if a number of controls are included
(Table 1, columns II and IV). In contrast, the historical
self-employment rate for farmers and homeworkers is
negatively related to new business formation (Table 1, col-
umn VI).
Comparing the self-employment rate that excludes
agriculture and homeworkers in 1925 with the entrepre-
neurial personality ﬁt of today’s population, we ﬁnd a sig-
niﬁcantly positive relationship even when a set of control
variables is included. A similar pattern is found for the
self-employment rate in science-based industries. There
is no statistically signiﬁcant relationship between the his-
torical level of homeworking and self-employment in agri-
culture and the entrepreneurial personality ﬁt (Table 1,
columns VII–XII). This result clearly indicates that the his-
torical level of self-employment excluding agriculture and
homework is not promoting an entrepreneurship-facilitat-
ing mindset among the local population in the sense of an
aggregate psychological trait of today’s population. There is
no robust relationship between the control variables, new
business formation and the entrepreneurial personality ﬁt.
Finally, we also ﬁnd that the entrepreneurial personality
ﬁt of the local population is positively related to the start-
up rate (Table 1, columns XIII and XIV). The results for
our main variables of interest are not affected by including
historical controls. Thus, any potential multicollinearity
between historical levels of self-employment and the his-
torical controls is no issue.8
Historical self-employment, entrepreneurial
personality proﬁle and innovation activity today
We use the share of R&D employees in the regional work-
force and number of patents per member of the working
population as outcome variables reﬂecting regional inno-
vation activity today. We regress these measures on histori-
cal self-employment rates and on the entrepreneurial
personality structure today.
The results of Table 2 show a clear statistically signiﬁ-
cant relationship between the historical self-employment
rate and our two measures of regional innovation activity
when no regional controls are considered (Table 2, col-
umns I, III, V and VII). This relationship becomes, how-
ever, insigniﬁcant for R&D employment when regional
controls are included (Table 2, columns II and IV) and it
is only weakly signiﬁcant for patenting when the general
historical self-employment rate is employed (Table 2, col-
umn VI).9
Taking the entrepreneurial personality ﬁt, we also ﬁnd a
positive and statistically signiﬁcant relationship with cur-
rent innovation activities. In the case of the share of
R&D employment, regional differences in the entrepre-
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signiﬁcant when the controls for regional conditions are
added (Table 2, columns IX–XII).
We ﬁnd a negative relationship between geographical
distance to a technical university that already existed before
1900 and today’s innovation activity. Distance to a classical
university has a somewhat weaker negative effect on R&D
employment. It also has a less pronounced negative
relationship with patenting. These results suggest there is
also persistence in the regional presence of relatively high
levels of innovation activity. Historical population density
is positively related to R&D employment today and there
is a positive relationship between the employment share
in manufacturing in 1925 with both measures of current
innovation activities (see Tables A6 and A7 in Appendix
A in the supplemental data online).
Instrumental variable approach
Based on the ﬁndings of Tables 1 and 2 as well as the two-
stage relationship proposed in the conceptual part of the
paper (in the second section), we transform the analysis
into a two-stage least square instrumental variable approach
(2SLS IV) where the historical self-employment rate is
taken as an instrument for the share of people with an
entrepreneurship-prone personality proﬁle. In the second
stage, the variation in the local personality structure that
is due to historical differences in entrepreneurship is used
to explain regional differences in new business formation
today (Table 3, columns I–IV) (for a similar application,
see Fritsch & Wyrwich, 2017).10 Since historical self-
employment in agriculture and homework is also never
statistically signiﬁcant in our further analyses, we do not
present the results for this group.11
The estimates of the 2SLS IV approach conﬁrm the
ordinary least squares (OLS) analysis. In essence, the entre-
preneurial personality proﬁle of a region that is due to his-
torical differences in entrepreneurship is positively related
to current levels of new business formation. Assessing
the ﬁrst-stage F-statistics reveals that the relationship
is more pronounced for science-based historical
entrepreneurship.12
As for new ﬁrm formation, we transform the analysis
into a 2SLS IV estimation approach (Table 3, columns
V–VIII). The only difference is that our measures for inno-
vation activities are the dependent variables in the second
stage of the estimation. We also restrict the analysis to
models with historical science-based entrepreneurship as
an instrument for the entrepreneurial personality ﬁt
because we showed in the previous section that the ﬁrst-
stage F-statistics for the relevance of non-science-based
self-employment as an instrument are much weaker.
Applying our two-stage estimation procedure reveals
that there is a positive effect of the entrepreneurship-
prone personality proﬁle on patenting activity but no sig-
niﬁcant relationship with the share of R&D employment.
We cautiously interpret this ﬁnding as evidence that the
relationship between the entrepreneurship-prone personal-
ity proﬁle and innovation activity is more robust for inno-
vation output (patents) than for innovation input (share of
R&D employees).13
We conducted several robustness checks and falsiﬁca-
tion tests. First, we used the employment share of
science-based industries as an instrument to test whether
it is the general presence of such industries rather than
science-based entrepreneurship that is behind the two-
stage relationship that we revealed in the main analysis.
The analysis shows that there is no meaningful relationship
for entrepreneurship today when using the employment
share in science-based industries. Thus, it is entrepreneur-
ship in science-based industries in general that matter. For
innovation activity, there is also a signiﬁcant ﬁrst-stage
relationship for the employment share in science-based
industries which is, however, much smaller than for
Table 3. Relationship between the self-employment rate (SER) in 1925, the entrepreneurial personality ﬁt of today’s population and











based industries SER 1925, science-based industries



















Controls No Yes No Yes No Yes No Yes
First-stage F-statistics 8.34*** 6.40** 17.58*** 15.77*** 17.58*** 15.77*** 17.58*** 15.77***
R2 0.086 0.189 0.055 0.324 0.315 0.681 0.283 0.723
Notes: IV regression second stage. Robust standard errors are shown in parentheses. ***Statistically signiﬁcant at the 1% level; **statistically signiﬁcant at
the 5% level; *statistically signiﬁcant at the 10% level. All continuous variables are log transformed (except for entrepreneurial personality ﬁt, which assumes
negative values). All models include dummies indicating the federal state the planning region is located in. Constants are not shown for brevity. The coefﬁ-
cient estimates for the ﬁrst-stage regressions are the same for the respective ordinary least squares (OLS) regressions presented in Table 1. The standard
errors are only slightly different.
aFor full tables with coefﬁcient estimates for control variables, see Tables A8 and A9 in Appendix A in the supplemental data online.
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science-based entrepreneurship in the case of patenting
activity. We also employed lagged historical controls for
industry structure and population density from a full census
conducted in 1907 (Statistik des Deutschen Reichs, 1909).
Finally, instead of historical regional conditions, we
considered controls for current population density, industry
structure and the regional knowledge base which is cap-
tured by the employment share of R&D employees. The
latter model is also a reasonable approach of controlling
for how the disruptive shocks that Germany faced in the
20th century and the development in the aftermath of
these shocks imprinted regional conditions for entrepre-
neurship.14 Our two-stage relationship is not affected by
this model adjustment (see Table A10 in Appendix A in
the supplemental data online for robustness checks).
CONCLUSIONS
Our investigation has led to several interesting results.
First, self-employment in agriculture as well as marginal
forms of self-employment such as homework do not have
a lasting effect on entrepreneurship and on our measure
for cultural attitudes in favour of entrepreneurship. Second,
the higher the level of historical self-employment in a
region, the more pronounced the entrepreneurial personal-
ity ﬁt of today’s population is. Third, regions with higher
levels of historical self-employment and a more pro-
nounced entrepreneurial personality ﬁt of the population
have higher levels of innovation activity that may be an
important driver of future growth. The second and third
ﬁndings are particularly pronounced for past science-
based entrepreneurship.
A main conclusion that can be drawn from these results
is that regional differences in the entrepreneurial personal-
ity ﬁt, new business formation and innovative activities
today have historical roots. We argued that the entrepre-
neurial personality ﬁt of the local population is triggered
by the entrepreneurial tradition of places due to local
role-modelling processes that enhance the social acceptance
of entrepreneurship that was transmitted across gener-
ations. This transmission mechanism warrants in-depth
exploration in future research. It is, for example, unclear
to what extent such a transmission has been impaired by
disruptive external shocks, such as the devastating Second
World War and 40 years of a socialist regime in East
Germany. We also lack data on historic cultural aspects
that could affect this transmission process and entrepre-
neurship in general. Another factor that needs further
analysis in this regard is the geographical mobility of
people. Do people with an entrepreneurial mindset show
a tendency to migrate to regions with a pronounced entre-
preneurship-promoting environment?
In this paper, we were also silent on the sources of his-
torical self-employment rates. Future research should par-
ticularly investigate the role of exogenous natural
conditions (e.g., location fundamentals, quality of soil,
access to natural resources) for the emergence of entrepre-
neurship. A potential complex multi-stage relationship to
be analyzed is the interplay of natural conditions and the
emergence of entrepreneurship in the past that, in turn,
triggers cultural attitudes regarding entrepreneurship and
ultimately determine the level of entrepreneurship today.
This assessment is beyond the scope of this paper. In the
current paper, our intention was to establish in the ﬁrst
place that the mechanism behind the link between histori-
cal and current entrepreneurship is the prevalence of cul-
tural attitudes in favour of entrepreneurship in areas with
pronounced entrepreneurial tradition.
Apart from natural conditions there might be further
historical factors that determined the emergence and per-
sistence of entrepreneurship (e.g., quasi-exogenous insti-
tutional shocks). Learning about the factors that
engendered the emergence of entrepreneurship and an
entrepreneurship-facilitating environment may be particu-
larly helpful when it comes to developing policies for
regions in which this is absent.
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NOTES
1. Andersson and Koster (2011) for Sweden; Fotopoulos
(2014) and Fotopoulos and Storey (2017) for the UK; and
Glaeser, Kerr, and Kerr (2015) for US cities.
2. Such regions are likely to have an infrastructure of sup-
porting services, particularly good availability of competent
consulting as well as appropriate ﬁnancial institutions.
3. We classiﬁed machine, apparatus, and vehicle con-
struction, electrical engineering, precision mechanics,
optics, chemicals, as well as rubber and asbestos as science
based.
4. There are 96 German planning regions. The cities of
Hamburg and Bremen are deﬁned as planning regions
even though they are not functional economic units. To
avoid distortions, we merged these cities with adjacent
planning regions. Further, we exclude the ‘Saarland’ since
most of its area was not under German administration in
1925. The small sample size is a limitation of the analysis.
5. On average, the ZEW data record approximately
214,000 new businesses per year over the period 2000–
13. A total of 82% of start-ups are in the service sector,
while only 5% are in manufacturing (Bersch, Gottschalk,
Müller, & Niefert, 2014). For the regional distribution of
start-ups in 2000–16, see Figure A2 in Appendix A in
the supplemental data online.
6. For details about the role of different types of higher
education institutions for (persistent) entrepreneurship
and innovation, see Fritsch and Wyrwich (2018).
7. The correlation coefﬁcient between these two variables
is 0.36 and is statistically signiﬁcant at the 5% level (see
Table A3 in Appendix A in the supplemental data online).
8. The mean variance inﬂation factor (VIF) is only about
1.52 in the full speciﬁcation. For the coefﬁcient estimates
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for control variables, see Tables A4 and A5 in Appendix A
in the supplemental data online.
9. Including the employment share in manufacturing in
1925 leads to the insigniﬁcance of historical self-employment
and the entrepreneurial personality ﬁt. The mean VIF with
the manufacturing control of 1.52 clearly indicates that multi-
collinearity is no issue here. There is still a signiﬁcant effect
with regional controls when instrumenting the personality
ﬁt with the historical science-based self-employment rate.
10. In their approach, historical entrepreneurship is used
as an instrument for current new business formation.
Regional employment growth was the dependent variable
in the second stage.
11. The positive relationship between the historical self-
employment rate and entrepreneurship (innovation
activity) shown in Tables 1 and 2 is not a violation of the
exclusion restriction. The models in Tables 1 and 2 can
be regarded as ‘reduced form estimates’, which should be
related to the outcome variable if the instrument is valid.
The exclusion restriction holds if the instrument affects
the outcome exclusively via its effect on the treatment
(for details, see Becker, 2016). This is exactly what we dis-
cussed in our conceptual framework.
12. A plausible interpretation of this pattern is that
science-based entrepreneurship is a cleaner measure for
the self-perpetuation of entrepreneurship and the accord-
ing emergence of an entrepreneurship culture. This may
also explain the higher coefﬁcient estimates in the second
stage of the IV analysis. The general private-sector self-
employment rate certainly includes also the necessity self-
employed, which is unlikely to induce entrepreneurship-
facilitating mechanisms as described in the conceptual part.
13. There is also a higher coefﬁcient estimate for the
entrepreneurial personality ﬁt as compared with the OLS
models of Table 2. Thus, regional differences in personality
structure which are explained by historically high levels of
self-employment are particularly important for regional
innovation activity.
14. Pre-war population density and industrialization are
highly correlated with Allied bombing and wartime
destruction while, for example, the inﬂow of expellees
after the Second World War is negatively related to popu-
lation density (e.g., Brakman, Garretsen, & Schramm,
2004; Wyrwich, 2018). Others shocks such as the introduc-
tion of socialism in East Germany was not region speciﬁc
and perfectly captured by federal state dummies. Thus,
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